Chapter 4 Review Packet
1. Write the probability rules for the following:
(@) PANB) = P . P(RYA)
(b) P(A N B), if A and B are independent = P(4) - P(8)
©PAUB) = P(M + P(R) - PUANB
(d) P(A U B), if A and B are disjoint = P(A)+ P(8)

e)P@BIA) = PLANG)

A
2. Two events are independent if... ) |
vha OuTCOwULp ot owQ ev2int hab NG e Frect on +he outcome

OF ‘+hao ofhar ewvent

3. Two events are disjoint if...
+H coonnot occur simyltonldao oslgj

PLANBY=0 _
4. What is wrong with the following?

(a) The probability of Megan making it to class on time is 0.45, while the

probability that she doesn’t make it to class on time is twice the probability

that she does. P(makm 6 clood) > 0.95 PCA) + P(/4'C) } i
P(nct makmg to cland)= 09 «

.35

(b) X 150 200 345 654
P(X) 0.35 0.27 04 0.51

£P() = 1.53 Z p(x) P
5. P(A) = 0.56, P(B) = 0.23, P(ANB) = 0.14
What is the P(A°)? )= | -P(A
() atlst§ (A%) PM):‘l—o.sZ@

(b) Are A and B disjoint? Why or why not?

(NODP(ANB)+6 , 5o +hay ara ot disjoint

(c) Decide whether A and B are independent and prove your answer

(e mWMN F(Ane)* P(AY-P(B)  or PLEINFE®
614 = (056) (023
<\ ] . CuH # 0.128%

, . ANBY _ L
\\d> 1 (B,PD = p(cp,) O 5(0 =0,0H—

ONS$042



6. When a student reaches into a bag of his favorite candies, he can grab a

Snickers, a Tootsie Roll, or a Lifesaver. The bag has 40% Snickers, 25%

Tootsie Rolls and 35% Life Savers. After he grabs a piece of candy, he decides

whether he wants to eat it now or saving it for later. The probability of saving it

for later for a Snickers is 15%, 40% for Tootsie Rolls and 34% for Life Savers. g5 N p(snw)= 034

S <,_ p(snuy=0- oi

(a) What is the probability that he eats a Snickers now? A o P
5
P(Sn‘\)): 0. 34 -4 T}l— PTALY= @M

135 45{"” PlsaN) 0. 231
(b) Given that he is eating a piece of candy right now, what is the 39S pesa) =019
probability that he is eating a Tootsie Roll? , T
o5 L O 5208 = 20.8h
0.3440.15 +0.23] 0. %2l
7. | have a cup with 6 chips iniit: 2 red 1 blue, and 3 white. | want to pick ouﬁ/Z
chips. =5 B-Y W=)

(a) If | pick a chip out, record its color, and then replace it before | pick the
next chip, what is my sample space'? What i IS the probability oﬂeach of T

my outcomes? b~ B = 0.1l Sz
/"’ B =0.6550 Rr we |
& =016 . BB WB
Ja—p - 06556 - RWww
B‘\Za @ = 0-027% . BR
in' W =0.06833 | 85
B =0 16T / 8w
4 5 g o0F33 R
W = 625
(b) Create the probability distribution for the discrete random variable X,
the number of red chips picked. 0: BB, BwW, W8 \WW
\ O | ) 2 |:|ae Pw w&,@b’ﬁ
X - 2 RE

¥

P(Y) 64944 | 04446 0.1
\

(c) What is the probability that | get at least 1 red chip? (in other words,
P(X 2 1))

(“’ 55 + ?()‘ \/



(d) If I pick a chip out, record its color, and then DO NOT replace it before
| pick the next chip, what is my sa

ple space? What is the probability
of each of my outcomes? RT%BR pR=(0.0bbtT wWe=072
/3 Yo~~~ &gco.o(ob’-l- wb= 0.1
Y I%Z/5<w Rw=0-2 ww= 0.2
y 3/5 Re= 0.0 T
< w /7 ] ‘ BW: Oi

I~ W
(e) What is the probability that J& pick at Igast 1 white chip?
at beat Twhite: £w, BW, W WE; Ww

0.2+ 0.1+ 0.2+0.1 +O. z: -—@

8. One thousand students at a city high school were classified both according to
GPA and whether or not they consistently skipped classes.

GPA

. <2.0 2.0-3.0 >3.0
Many 80 25 5 110
Skipped
Few Skipped 175 450 265 890
255 475 270 ©1000 -

a. Whatis the probablllty that a student has a GPA between 2.0 and 3.0?

47 000 = B HFSD

e e T

b. What is the probability that a student has a GPA under 2.0 or has
skipped many classes?

%0 + 1F5+25+5 O 2 éE\

= )
c. What is the probability that a student has a GPA under 2. 0 glven that
s/he has skipped many classes? -
no o
9. An experiment consists of selecting one card from a deck. Based on events A,
B and C below, calculate the following probabilities: Plc )JS) 6
9, = Yis P8 A= 4
A = selecting a king — e
B =selectingaciub = 'F%2 = A P(if | selact o ki "9, W+ will be acclup)
C =selectingaredcard = 2g, = /e

P(A ﬂQ) = %5, = ]/2(0
(a) P(AN B)

P(ANB)= P(A)-F(E|A) o
= Vs Uy -«6!‘?23&//)



=p(A)+pP(r)-"P (/-\f\\%)— \\\\\\
(b)PAUB) = fat Uy - /52 < Y3 07.;)9:;,1;3

(c)P(AUC) = P(A)Jr?(c) (L\/\C)__~ —_
= Yzt - /z(p&‘ 4/,3 =0 .\.>8;$>
dPBNC)_ P(e) P@‘B) -

(e) P(AIB) = P(ANB) _ /51 1/3 6 U ? (D ‘7

T opeey / -2
10. For the probability distribution below, find the expected value, the variance, _
and the standard deviation £ ()= 6 0)(02) +(258)(01%) +HO)© 2 1$0. 3(0
X 10 25 40 55 = 36.25

P(X) | 021 | 017 | 0.28 | 034

o= [t.020 z,
i Z. 8‘7 (p?? D
11. 1 am in a drawing at the carnival. There are 5 first place prizes of $100, 10

second place prized of $50, and 20 door prizes, each worth $5. The carnival
workers have sold 1,200 tickets. What is the expected winning for this drawing?

550100  £-(OE) « (HE)EO(S)+ ()

X106 |
512 1 1¢ S5
PN 2 20 | = ~%0.92

1200 (200
12. Suppose that, in a certain part of the world, in any 50-year period the
probability of a major plague is .39, the probability of a major famine is .52, and
the probability of both a plague and a famine is .15. What is the probability of a

famine given that there is a plague? P( ?>: o3
A 240 B. 288 C. 370 Q_385) E 760 p(f)=a.52
% (\C\P}:_&(F{\P‘); 0.15 o 0. 285 PlenB)=0.15
P(P) 639

13. Below are the probability distributions for random variables X and Y.
Assuming X and Y are independent, create their joint probability table

!

X | PX) Y | PY) | \ 2| 314
1 0.37 1 0.42 _ i
2 0.25 2 0.13 ) 08 \0‘. 0481} 0.0999 j0.0648 0.3 F
3 0.38 3 0.27 >( T
4 0.18 2 10105 0325|0.0615 \a.oqs’g 0.25

3 i0/5'7(, ¢.0494]0.102( \0.0@84:__ 0.38

3
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14. Below is the joint probability table for random variables X and Y. Create the
individual probability distributions for X and Y.

Y
1 2| 3 X P(X) Y P(Y)
1] 004] 006| 01[02 \ 02 ( 0.4
X 2| 015| 007 | 008] .3 > [0:2 > 026
3] 021] 0.13] 016 , .
2 EXOE] 2 1 0.34

04 tozb 1039

15. The mean and variances of discrete random variables T and N are given
below. Find each of the following:

My =453 pn =23.8 .
0% =3.1 o°N=2.4
o
T 240,
(c) H;NOSN C\) Msr = 3 My = 1359
gdg O°3T+2N
e) Ua+
0 oeres b) Trsse= (097(02)= 0.t

Q }'{TH\) - M"— +MM = ZO(H

‘ 2 2 2 2 z __-=
J) O/Brfz_u: Ofr + Oon = 377 v 2 0y

Q) Mopian® =2+ ZMy =190

) Garos = s = (w2

b- 3l




